RESUMO
INTRODUCTION
Dacryoliths are concretions found within the nasolacrimal system that usually comprise lipids, epithelial cells, and other debris. A dacryolith (lacrimal calculus or ophthalmolith) can arise de novo or by the precipitation of calcium and phosphate salts on foreign material (1) . Signs and symptoms of dacryoliths include intermittent epiphora without inflammation or recurrent dacryocystitis (1) . Dacryoliths can cause inflammation and acute or chronic dacryocystitis, with intermittent or persistent symptoms (2) . We present two case reports of dacryoliths with fungal involvement and a patent nasolacrimal duct. These cases highlight dacryoliths as a cause of intermittent tearing despite a patent nasolacrimal system. We propose that dacryolith and even fungal colonization formation may be the first event before dacryocystitis.
CASE REPORTS CASE 1
A 34-year-old woman presented with grade III intermittent epiphora in the right eye with onset 8 months before presentation. The patient had no previous history of infection. The ophthalmic exa mination was unremarkable, and the lacrimal drainage system was patent with no mucus or discharge. A dye disappearance test showed normal passage, and irrigation into the nose without reflux indicated a patent nasolacrimal system. As the intermittent epiphora continued, causing a high degree of anxiety in the patient, we suspected incomplete Hasner membrane formation and performed an endonasal dacryocystorhinostomy. Although we did not suspect dacryoliths as a cause of intermittent epiphora in this case, numerous yellowish dacryoliths were found, and samples were sent for histopathologic examination. The gross histopathologic examination re vealed multiple yellowish granules, ranging in length from 0.5 to >2 mm. Microscopic evaluation using hematoxylin and eosin (H&E) stain indicated a fibro-osseous tissue with mixed inflammatory infiltra te and fungal structures. Periodic acid-Schiff staining with diastase revealed fungal conidia and hyphae (Figure 1 left) , and the laboratory analysis was positive for Candida albicans. At the 2-year follow-up visit, the epiphora was completely resolved with no treatment.
CASE 2
A 48-year-old man presented with grade III intermittent epiphora for 3 months in the right eye. There was no history of ocular infections or discharge from the eye. His ocular examination was unremarkable, and the puncta, canaliculus, lacrimal sac, and anterior segment were normal. A dye disappearance test showed normal passage, and irrigation was patent into the nose without reflux. However, 10 min after the irrigation, there was a spontaneous passage of cream-colored hard material into the patient's throat. The gross histopathologic examination indicated two fragments. Microscopic evaluation using H&E and Grocott's methenamine silver staining revealed fungal conidia and hyphae (Figure 1 right) , and the laboratory analysis was positive for C. albicans. The epiphora resolved immediately without treatment, and there had been no recurrence at the 1-year follow-up visit.
DISCUSSION
Dacryoliths are observed in up to 32% of patients with acute da cryocystitis who undergo dacryocystorhinostomy (3) . Dhillon et al. (4) reported that of 327 patients who underwent dacryocystorhinostomy, 7.4% had dacryoliths, Repp et al. (5) reported a 6.7% incidence of dacryoliths, and Yazici et al. (6) reported an overall frequency of dacryoliths of 7.4% in 163 cases, all with an obstructed nasolacrimal duct. Although the underlying etiology of dacryoliths remains unknown, various theories have been proposed (4) . Most patients with chronic tearing have drainage insufficiency caused by abnormalities anywhere along the outflow pathway including punctal disorders, canalicular or lacrimal pump deficiencies, lacrimal sac or duct abnormalities, or intranasal pathology. Lacrimal sac diverticula; alterations in the channel wall, flow, or fluid; chronic obstruction and inflammation of the sac; and Hasner valve abnormalities result in dehydration and denaturation of proteins in the tear ducts that could contribute to dacryolith formation (2, 7) . Another theory is that chronic inflammation coupled with the factors described above can cause lacrimal wall changes, membrane formation, and accumulation of debris with alteration of microbial flora. These changes could precipitate dacryolith formation and microbial and fungal colonization as seen in both cases presented here (7) . Membrane formation that allows movement of the dacryolith or fragmentation of the dacryolith could improve fluid flow through the lacrimal sac and duct, which may explain the intermittent symptoms in some patients (7) . Cases of fungal colonization of dacryoliths have spurred some to question whether the dacryoliths are a result of chronic fungal dacryocystitis or whether the fungal growth occurs secondary to the alteration of the flow and dacryolith formation (3) . Most cases reports of dacryoliths in the literature involve acute or chronic dacryocystitis, some with intermittent epiphora, reflux during irrigation, and rarely, slight passage into the nasopharynx. To date, only Rosen and Rose (2) have reported two cases of dacryoliths with a patent lacrimal drainage system, but both patients had dacryocystitis. Rosen and Rose (2) stated that the possible nidi were fungus, yeast, and eyelashes. Table 1 lists the clinical symptoms and clinical examination findings of dacryocystitis cases reported in the literature.
Our cases show that dacryoliths, or putty-like casts, originating in the nasolacrimal system may cause intermittent epiphora and that the casts can be passed relatively readily or spontaneously. As previously proposed by Hawes (3) , the intermittent symptoms in our patients were likely due to positional changes of the dacryoliths in the lacrimal system. In our cases, the patients had no history of infection, sac distention, lacrimal reflux, or mucous secretions. Dacryolith and even fungal colonization formation could be the first events before dacryocystitis. The presence of inflammatory debris in the biopsy of our first case suggests at least a low level of dacryocystitis.
In many patients with complaints of tearing, a comprehensive evaluation of factors affecting the tear drainage system is neglected. However, ultrasonography, radiography, and dacryocystography have demonstrated dacryoliths in the lacrimal sac and nasolacrimal duct (1) . 
